Introduction
Fresh produce and minimally processed vegetables (MPV) are widely consumed worldwide as they are important natural sources of essential nutrients. For the modern consumer, these products are necessary to maintain a healthy diet, and their fresh and nutritional status is largely recognized. However, despite the increased awareness of food safety issues, the occurrence of foodborne disease outbreaks related to these products is constantly increasing (Gilbert & McBain, 2003; Ölmez & Kretzschmar, 2009; Vitale & Schillaci, 2016) with several pathogenic bacteria associated, such as Listeria monocytogenes, Clostridium botulinum, Bacillus cereus, Escherichia coli O157:H7 and Salmonella spp. (Olaimat & Holley, 2012; Seiber, 2012; Warriner, Huber, Namvar, Fan, & Dunfield, 2009) , as well as viruses (norovirus and hepatitis A) and protozoa (Cryptosporidium parvum) (Berger, Sodha, Shaw, Griffin, Pink, Hand, & Frankel, 2010; Yaron & Romling, 2014) .
Noteworthy, E. coli O157:H7 and Salmonella spp. are the two microorganisms linked to the largest foodborne outbreaks and consequent human infections (Warriner et al., 2009; Yaron & Romling, 2014) . a 2.58 log CFU/cm 2 reduction. Applying the same concentration for 20 min in glass surfaces resulted in 1.92 log CFU/cm 2 reduction, which means that glass surfaces are more difficult to clean. The search for new chemicals from the microbial metabolism will certainly provide new disinfectants to be applied in the food industry. In fact, it is estimated that less than 1% of the bacteria are culturable with current methods, which lead to an underestimation of the microbial diversity and a lack of knowledge on the microbial metabolites available in Nature (Lasa, Mira, Camelo-Castillo, Belda-Ferre, & Romalde; Ling, Schneider, Peoples, Spoering, Engels, Conlon, Mueller, Schaberle, Hughes, Epstein, Jones, Lazarides, Steadman, Cohen, Felix, Fetterman, Millett, Nitti, Zullo, Chen, & Lewis, 2015) .
Bacteriophages
The use of bacteriophages as preservatives and disinfecting agents is not a recent application, and the interest on these agents has increased throughout the years (Hughes, Sutherland, Clark, & Jones, 1998; Kudva, Jelacic, Tarr, Youderian, & Hovde, 1999; Sharma, Ryu, & Beuchat, 2005; Spricigo, Bardina, Cortés, & Llagostera, 2013) .
Bacteriophages are viruses that infect bacteria causing their lysis (Simões, Simões, & Vieira, 2010) . The main advantages on the use of lytic bacteriophages to destroy unwanted bacteria are their: i) specificity; ii) mode of action (Spricigo et al., 2013) ; iii) availability (Hughes et al., 1998) ; and iv) reduced effects on the organoleptic properties of the products (Sharma et al., 2005) . Spricigo et al. (2013) used three different lytic bacteriophages (UAB_Phi 20, UAB_Phi78, and UAB_Phi87) to control S. Typhimurium and S. Enteritidis on lettuce. The treatment was performed for 60 min at room temperature and the reduction achieved was 3.9 and 2.2 log CFU/g for S. Typhimurium and S. Enteritidis, respectively (Spricigo et al., 2013) . Although CFU reduction was observed, the treatment time is too long making this strategy impractical for the fresh-cut industry. Kudva et al. (1999) demonstrated that the combination of these three phages was capable to cause the lysis of E. coli O157:H7 at both 4 and 37 ⁰C. The use of phages was also studied to inactivate L. monocytogenes on melons by (Leverentz, Conway, Camp, Janisiewicz, Abuladze, Yang, Saftner, & Sulakvelidze, 2003) . These authors obtained a reduction of 2.0-4.6 log CFU per sample (Leverentz et al., 2003) .
Sillankorva, Oliveira, Vieira, Sutherland, and Azeredo (2004) used a lytic phage (phage ɸ S1) on SS coupons and were able to remove 80% of P. fluorescens biofilms. These evidences on the efficacy of bacteriophages to control spoilage and pathogenic microorganisms are promising. Nevertheless, further research is required to readily degraded when exposed to sunlight (Tomás-Callejas, López-Gálvez, Sbodio,
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Artés, Artés-Hernández, & Suslow, 2012) . ClO2 can be produced by two different ways:
292 the reaction of an acid with sodium chlorite, or the reaction of sodium chlorite with 293 chlorine gas (Ölmez & Kretzschmar, 2009 ) and as thus this can be obtained in either 294 aqueous or gaseous forms, respectively (Macnish, Leonard, & Nell, 2008 (Cheng et al., 2012; Hricova et al., 2008) . This alkaline solution works as a detergent and has a negative ORP (-800 to -900 mV) (Cheng et al., 2012) .
The neutral EOW (NEOW) (pH of 7 and an ORP of 700 mV) can be formed by the mixture of these two solutions (Cheng et al., 2012) . In fact, the existence of a separating membrane is not mandatory and the anode and cathode solutions can be mixed inside the electrolysis cell. This method can be advantageous as the absence of the membrane avoids the occurrence of fouling, while the combined solution has advantages (Demirci & Bialka, 2010) . NEOW is not so aggressive to the food-contact surfaces and is more stable than AcEOW, as chlorine decay occurs at low pH (Abadias, Usall, Oliveira, Alegre, & Viñas, 2008; Cheng et al., 2012; Deza et al., 2003) .
NEOW can be used to disinfect food-contact surfaces and decontaminate the produce as it does not change the color or the appearance of the produce due to the neutral pH According to Sakurai, Nakatsu, Sato, and Sato (2003) it has been used to disinfect digestive endoscopes between patients, being safe for the human body and for the environment. However, it is recommended to be produced in a ventilated place as the generation process leads to the production of Cl2 and H2. Furthermore, the equipment used for electrolysis is expensive as it is still not widely distributed and used (Cheng et al., 2012) . (2016) depending on the concentration, pH and temperature (Beuchat, 1998) . This disinfectant can be applied on food-contact surfaces (Rico et al., 2007) . However, according to Van
Haute, Tryland, Veys, and Sampers (2015) the use of H2O2 cannot avoid the crosscontamination which can still occur in the vegetables washing water, as its decomposition is fast and the disinfection kinetics is slow. Another disadvantage is the browning effects that H2O2 can cause to the vegetables, particularly to lettuce (Beuchat, 1998; Ölmez & Kretzschmar, 2009; Rico et al., 2007 Ozone (O3) is produced as a gas that can be dissolved in water. When it is used in a higher than 1.0 kGy it cannot be designated as "fresh" (21CFR101.95, 2014).
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Furthermore, this physical method should better be used in combination with a chemical heating of water can be applied to control or reduce microbial load, respectively.
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Furthermore, the air temperature can also be reduced to delay microbial proliferation.
636
However, as previously stated for irradiation, this physical method should be used as 
Combination of disinfection methods

727
Most of the biological, chemical and physical methods which were previously described 728 have reduced effectiveness in microbial growth control when applied alone. Therefore,
729
these methods have to be combined in order to increase their antimicrobial efficacy.
730
Moreover, when combined with chlorine they will help reducing the use of chlorine to 731 achieve the desired antimicrobial effect. Combinations of physical-chemical (Gabriel, wider antimicrobial action (Goodburn & Wallace, 2013) .
737
Ionizing irradiation is a method to decontaminate fresh produce that is mandatorily was applied, the reduction of E. coli O157:H7 was 2.2 log CFU/g, and when H2O2 was used alone, the reduction was significantly lower (Huang & Chen, 2011) . Delaquis, fresh cut lettuce. These authors achieved 2.7 log CFU/g reduction, which was higher 755 than the reduction obtained with chlorine (1.7 log CFU/g) or US (1.5 log CFU/g) alone. also assessed by Gabriel (2015) . This combination decreased the time necessary to 762 obtain the same effect (5 log CFU/mL reduction of E. coli) when both technologies
763
were applied alone (Gabriel, 2015) . Rico et al. (2006) monocytogenes, respectively (Yuk et al., 2006) . Combining sodium bicarbonate with H2O2 proved to be more efficient than using sodium bicarbonate alone. Malik and
Goyal (2006) (Ge et al., 2013) . From all the previous examples, it becomes rather clear that the combination of methods is a promising effort to replace and/or reduce the use of chlorine.
Conclusions and future perspectives
The environmental and public health concerns on the use of chlorine are constantly increasing, with some European countries having already prohibited its use (Bilek & Turantaş, 2013; Fallik, 2014; Ölmez & Kretzschmar, 2009; Ramos et al., 2013) .
Chlorine is considered pollutant due to its ability to form mutagenic and carcinogenic 
